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(54) METHOD FOR DEFORMING 

THREE-DIMENSIONAL OBJECT AND MODELING 
SYSTEM 

(57) Abstract: 

PURPOSE: To easily perform local deformation and 
global deformation by the same operation by moving 
respective vertexes set as influence areas corresponding 
to a set deformation amount respectively. 

CONSTITUTION: A deformation processing part 23 
performs processings for moving the respective vertexes 
TPs of a deformation area CER 31 to set positions and 
moving the respective vertexes TPs of the influence area 
EER 33 corresponding to the set deformation amount 
respectively. The deformation processing part 23 is 
provided with a change vertex detection part 37 and a 
vertex data calculation part 38. The change vertex 
detection part 37 detects all the vertexes TPs present 
in the influence area EER 33 based on geometrical data 
DGE stored in a 3D data file 28 and the vertex data 
calculation part 38 calculates the deformation amount of 
the vertex TP detected by the change vertex detection 
part 37 based on a function FTN and a function parameter 
FPM and further, calculates the positions and normal 
vectors. By calculated values, the data of the 3D data 
file 28 are updated. 
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[WfFIII#©«flfl] 

y=fV (PG) fci«fc *m£;h,3 3#c5E#>&4& 
# (JT) oSifttfect, 

»EHH« (CER) iU»«*ftfcloXtt*l(0# 
1H& (TP) ft, KJfcSttfcffitt (CPT) StSHJ 

B9IB3E?^«*S (CER) <Offlm\zlS\,*X&W&ML (EE 

R) t Lrta:^$ttfc=g-7K^ (TP) Sr. Kjesfu/tae 

[Mr*£2] R£$ftfc##*-E (SLF) fc#U 
MIBX^Htt (CER) ArjmtrfBKMVe (EER) i 

utrex^WK (cer) xumwEig» 

®*S (EER) ro^jg 5 «fc 5t;i^£*5ft 

J6tT«Hb**s«*5BI« (ft n) i:bTia:«i-5W 

[m*9U] HuiH^#ffli« (eer) m&mwm®. 

(EER) W85l^iOfc«)(Z)ft^rofT*PixTV''S^ra^ 

cr, AtrfB^ffiVe (cer) <DH-mt>>e> J t<otV*'**i£ 

[iH#Jg5] *B*s*ffc©jKy (PG) (;nj;!5 3?£ 
*x5 3 &5GiH»fcife# (jt) OTfUymrA 

(1) t'fcot, 

^S&S-e-s^ ioxtt»»S^ (tp) %m&ffl$L 
(CER) ir LTK^aSE#«WRj£#» (Ml) 

mW^M^L (CER) w^tb^wfig (CPT) ftR 

j&fsteBKje^a (M2) t, 

SWB*«HB« (CER) ©JBiZH::»VTatt*Jg«« 
(CER) fc*»LT»»i*«i:-r'<# 
(EER) t LTKJ£i-*lMWWWRJ£#a (M3) 

ttotixmrnk (cer) w^gbi-t'bife^HiiiB^ffi^ 

(EER) (TP) ©aE»*«rR3^r6*JK* 

(M4) £, 

HUf2»®« (CER) (TP) ft, RJ£$*L 

fcffiE (cpt) £&ib$ttsKflHMcffija#& (m 

5) t. 

ffiftBwmm (eer) v>&m& (tp) ft, 

(M6) ir, 

[BWt«6j ffllBKH?ftfl9!£^Mk (M4) te, 

flWa*«?«*jE (cpt) a»&©gE«fctf;c-oiMMkasj£ 

£54#j£<£>llflgc (FTN) ftR^-TSPifcR^a (M 
41) t, 
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fifflEHim (FTN) C/<7^^ (FPM) ftia^-r-s^ 

7^^Kt?Sk (M4 2) tft^U 

wimmwmwi&m&fk (M3) «, nfrtEHSfc (ftn) 

&Xfs<y*f (FPM) l=:a-3v^T4HS^i (TP) 

»«©ttit&*a^ateBirtu#a: (M6D wlt 
A„ 

[oooil 

10 [K*±©ipJffl5J-lf] #$§Wtt, 3 »c5cW*»*©SE» 

^St^e-r y y/i/^fAi^ifs,, cg (^yfa 

-?/77^^^) !£, CAD/CAM, W^Xf? 

*ixT^S 0 CGf£ < fc5 3&7nl$&4fc{fc<£>^7 =r y 

f^X^-M*, CAD/CAM»^»^*iftSttMS, 

[0002] 3 &7cWfc&«w> : e-'7 J y ^<r*/*7-J*x* 
20 (4, ^Eft^Pcw/Ky ^ytiot^r-W^tr 

[0003] ifcfc&a^iJKfc^-cW:, CAD 

/C AMCD^iH-fctt 5 <fc 5 * if *> ?J*»i: V*.tfiffi§Slft 

Xtt-£*UJ:«{£l<£>fc?>ft, B< *»**r*f*y >^ft 
[0 0 0 4] 

30 [t£*«aflf] «e5teii*s^r, tt*t*»«t«r^r*-s3»: 

»LtvKrtW^TV>5. 3ft5c«*»(*:S:»3f 

[0 0 0 5] 3&5cW**&***«Wfc*JE?3-B: 
Z^mt Lt, «NS¥2- 1 0 3 6 7 3fC5i/T$tlt 
<fc 5 fc*flcti:*|Jib«j/j:»liSr«!»tr-t©*©«ijS«r» 
40 Eb£-£5#i£, RtWfcfl£Sr^!?^y— jKy^^TTH* 

[0 0 0 6] 

50 v^#t*%«cSrf^*L|E«?i-S»-frlJ:, ^SC^^ft- 
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[0007] m&(Djjmx'\^ Q&^v^yy — 

i$y?*<D&W.K&'3X<tofc*-iLftm^X% < 

mmftzm-tz. t^x-z^^x. &MLit.m\z.i?<D£ 
[0008] iai^rasj-ffi^-r^sixfct 

■OWM-frS La»fc?*— **©#vMfcl** 

LS^hi- a t mr* k. 1 t> 4 5 

iWSrii^ < jf bfr\ZL&M<HkZ> ZL t <DX% 5 3 

[0009] w*«2<7>^^»a, —t^m<r>m^\^n\^x 

[0 0 10] M«S4iO«n», U»««©ia!3eSr*» 

[0 0 1 1 ] 

[ilM^fi?*-rSfcftro^©] M*3Si©»WH:«5* 

V =f y P G K X <9 m £ix5 3 frjiWiVoVE J T£> 

oXtt^«CW#W^TPSr % |»^SixfetegCPT*T? 

EERi LT^Jg^axTbS-lH&TPS:, ta:5££*x*:^ 

[0 0 12] Mf*3S2«)3BMK:«S^jfel4, Rj££*T,fc 
»»-ffiSLFl:»U HtflS^^CERRO'mrfB 
JBWHttE ERt »4»»*«*Sr, flOTH&EHMfiC E R 

&ttttuf2f£^g*£E E R©SE» 46 <fc o teSaB 

$-frS^)5fe'r-fc5o 

[0 0 13] W*«3©»Wfc«S*ifett, flfffiHEKHK 

ItFTNi: LTK$i"5i : ST*fo5o fflt#JS4 ©SSWfc 
#S^r?fe«, Mf2^#ffl«EERSr, SOTWEE 
R<^^^cofefeWit^WfT^ixr</^B#^{-Jt&DT, HU 
IB^^tt CERW«iJ>f,-?: «©^^j£is 5 «fc 5 1-12 

[0014] it^5 0^W{c:^s^xAf4, ^B^s 
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rig c p t «rK«i-*ffiim»«*fkM 2 t , mtz&j&m 
^W}-^mt-r^m^mmm^iE e r t LTR£i-s 

KWWRSfftM 3 t , mflE^fMEc E ROfMKii:: 
t &&5B8fEl£Sffi«EER©£]I;&TP©^fi£R 

jg-t- * a^sRse^jHM 4 1 , mm^mmm cer©# 

BUST P St, K«SixfcffiHCPTtSBHIi$*S*3g« 
Wftta^SM 5 t , MI2»Sffi« E E R T P 

[0 0 l 5] SM6©|gWI^5^f Atlt mJlE 
»I^^ftM4IJ l BfrfiE^^BflECPTA»t>ro8g« 
JCJS D-C^tdft^^* 5 F T N^TBft^i-S H 

S£HI5£^&M 4 1 ir , StTfEM^F T ^FPM 
StR^S'-^;* *B*5£^fiM4 2 t Sr^fU fifilEi^® 
HME&S^eM 3 Kt, HUlEBilSffe F T NRTf/*? ^FP 

IttlffM6 1 «rfc-LT«fSi5*LSo 
20 [0016] 

Item] y y/^fA i las** j t©s^* 
ERw^i&fiwfiB (^fifi) cPTSria^i-5 0 * 

U, f£^«EER£ta:;£U SEJEJfti: LT«*.ttH 
SFTNW^7^^ F PMSrifc/Tt- 

[0017] ^5>t^^, gmffl&c e rstj^ws* 
EER<^#a^TPo»»adsjmjstb, *<0*s*k:* 

[0 0 18] **5, W^S^^JtSSE^WttffljS^gk 

E E R<£> mJ5<OT&& T P ^r^lb £^£/c#>C9^ 
^TP^I^f^M^l ^ilx.tf^ft: J to)?*—? 

40 [0019] 

M$±Wk<Dmfc J T<Z>0»JS:*-ria. ia4ttEBEHG^ 
ft: J TSrSJgftl Ufc»|:S/TSM»# J T^fi 
[0 0 2 0] |3 2tJl*5V^T, ^rJ^^fAlli, 

«&33£B 1 1 , A^^g i 2 . !et§£^ i 3 , m^mm 

50 3 ft5cW*«ft: J T b*JB bft^ 
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[0 0 2 1] A^jge 1 2 * — h\ 9 

T P ir»fir^— ^ DG E i SrfMfi-TS 3 D 7* — $ y T 4 

[0 0 2 2] @3Sl/H!4 5rt#iLT, — 9 D 

TPfct, »*<iO#MT 3 ftjc^ia (x, y, 
z) $r^-r7="^Tfci9. at^^— ^DGEtt, 10 

TP&U^fa^-^DGEK^oT, 3#C*tofcttttj 
T^«dS3£«6SnSo S^iH 4(7>|fflHSHG^fi3 

[0023] l l ttu &MMtkmi£1® 21, f 

^°7^^ks»2 2, s^aas 2 3 . ttTFwmm 
4*iffcWbTv^s 0 ac»»ttR&«BJ 2 1 m&m& 

CERWWiCPT^KU JfiT^PtLSrlBIt-*- 
5fc»<^^H«fS«*B3 lXtfS^{fcKIBtS*B3 2&r 
^TL"CV^ 0 20 
[0 0 2 4] HI 4 f£7^£*bTV^ <t 5 fc, »ffl*SCE 

R£>jg^tt, a^CTP. xfiia-^B t^y^ypc) 

P^m^(-S<3^TfTt>tL^ 0 
[0 0 2 5] »&1CPT^ t«C«C£Rt:««t 

c E R^*3tt5^Huco l ocoH^T P i: ^E-tucoaE^ 

[0 0 2 6] ff/^7^^^22H ^f^EE 

3, M^^tSitF TN&^BSt/<7 ^ ^ F P 

3 4aWBB*^9^^IE««fB3 5, arW*»j»-B5SL 

6£r^rLTV^5o 40 
[0 0 2 7] 3E^««CER^»3a* 
f (r ) = d r = [1/ (a • r 
flU dx :»®«CERO»I 
a, n : s<? J> ^ (n >0) 

[0 0 3 6] flBJAJi, B 4 K*i-4*<fc<Z>#»««E E R 
tt\ i 6 (^f j; 5 (^if F TNRtM»^ c 7 ^ ^ F P 50 



^ttpfffit-t-^siijiSLTP^trtiK-cfcSo 

E E R Og^feC ttft a * <Djyfe& fo 5 0 

[0 0 2 8] Ml 3E»««C E R0>«HK*3 

JtSIB*TPOffl*S:»3rrS**-x?fc*o -<£>4§^ 
fc, »W«EERIi, Jg«S*tfcWjSTPOfl*lJ:rti: 
CT, aE?g««CERO«fflfciS*^W9STe>ix5o 
[0 0 2 9] I2^ftfl H^ffir SrJg^-T5*ife 
-e*>9, W«CER(^)fM, 

* ixao jc?g««c e Rx^^mm^mmmmE ERt 

[0 0 3 0] m3<D&m*. K»S«EEROiwS:ffl 
SEEERi LT^^Mo 

[0031] m9\t^(Dmscr)^m^xoxm^^ 

T3j t8jeit»WH«EERS:R]e^««:*t. 
r<Z)0ijT*f£. f AJfPO 9fi(^ifi^»WC E ROB 
jfcTP-C*>9, ^^i©7 2i^)fiWi«EE 

[0 0 3 2] SUWfrffili, A*«i 2©Mi:J:o 
T3EjKfia«CER<Z>jaHS:lffltf*fe"Cfc9. KA/*:ffi« 
36S«5WH«EERi:brK«Sn»o »5<z>*fttt, f£ 

#^^E E R(7)|^^(7)/c^(7)^^(7)tT^^bT V ^ <5 B#|HJ 
^S««S:JK»ffi«E E R i LT^t^JSTfe^o 
&l LTJS;*s S««Sr«»««E ERt LT^t^, 0 

[0033] r*tb^v^"rnoK3e*-*^*5v^t, k 

rtt^J;o"Cifcoi:5ft««^»»ai«EE 
Rir UTK^S*bS^Ki»{r*$^5o **** JtaS<*> 

[0 0 3 4] ItFTNH »i«CER^^b 

tf, MFTNtit^ (i) aammztiitk-r 

So 

[0 0 3 5] 

) ] X d x (1) 

^£*l5 0 i8(i/TfJ:5^ifFTNSi;ffi 

[0 0 3 7] 7^*5, Iff fi«C E R^BjST P *3»» 

z^tzt, &wmmEER<D&mMTPte&mmcfcc 

T3»»t5*. *«WSEERJ:9t»^«^TP- 
ffi^BBftFTNXt^BHS^^^^FPM^ex^&hS 
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[0 0 3 8] »»S-ffiSLFit r.tL?r 13:^-^5 r. £ 

WWB«E E R©*» t £ *5 J: 5 fcJEHJ 
WWffiBI-fc, WiCEROTfWEER« 

4M^ttfcRj£Lfc£i^5i:. R£S;ftfc«»««CE R 
[0 0 4 0] 2*$fo8l * BS LF*ft*©titI 

*f»» 'BSLFt mmm^ic e r t ^gggtco it kjs c 

fcii45, S&fc, »»'BSLF»JT^ 

ill]f£fc£4§^(;:te, r*xfc:«fc£*Jf2«\ ^f^^/c 

&j»w& c e RR^iiw eer ©ass t c^ia t 

[0 0 4 1] $m^Mti2 3W\ *JKfiB«CER(^#M 
*TPS:Re*nfctttli:#iS^ £o»««EE 

R(o#isjaTP*89!«s*tfc«»a^*cT**t^ix» 
3S^w§i53 7»tmjK-7*— *#u«B3 sasRttbjvc 

[0 0 4 2] Sft;ffl^tftaiffl3 7tt. »|««EER|: 

^n-C^5^^sr7 ; -^DGE^S^V^T^ttli-^ 0 fljfe 
^-*J*tti»3 8tt, B8»FTNftV||*^9^#FP 

^77>f^2 8<Dlg//^— ^DTP£5fr^£ 0 
[0 0 4 3] **#ySSB2 4te. AASH 2 3&>fetf>S 

ft: J T£:S*fifi 1 4 <^©®HG(^^i~5fc^<Z)&L3§ 

E*f^*uxttH^s*^iSffii^v^f^e*a^ 
[0044] ^i-, *^y ^s*r*/*TJ* i fc*3^5ae«? 

[0 0 4 5] *1\ »«CER^KL (#1 
1) , f ^®*CE R^ftt^itT'fc^^filC 
PT^tS (#12) o ^LT, KWItEERi: 
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R^L (#13) , itFTNSl/iS/^^^FPM 
£rRj£-T6 (#14) 0 

[0 0 4 6] ^<Dm. #3M^TPo^ibfi^g:tU^n 

(#15) , ^(D^^m^K^mmmuG^m^^ 

tvZ> (# 1 6) 0 ±»(D||*«fc:*5^-t\ «I1 1 

aMiRtfttBR«*»M2ic«aL, aE«^5^*R 

5£§B 2 2 ^^^co^^g^^gM 3 » VSE**R 
mM4MSL, *»«HS»2 3as*»«<Z>aE?g« 

io «#»#&m 5 21 w«*s«ia#SM 6 m« us -r 5 0 

[0 0 4 7] ±»<0MB6M|2:J;5£. MjtoMt 

Mil'ffiSLF^mrtfaot, R^Lfc^ 
^ffl^C E R&tM$«MttE E Rfcjst Lt#»ft«»S: 

[0 0 4 8] «»WCERtLt*ft©«*T 
Pr^«ri:m5r^, KWtEERiR 

ft Sr»0rW Id t> * W 1 i ft l^M-t 5rt*"C 

^^v^^^ft^^b^-r^m^T^, 

HftFTNat/Hft/^^^FP 

M*»£KRjfr*-6::i:fc«fco-t\ 

**** an* <oim*&8itefi*>i£z> - 1 *s-x?# £0 

[0 0 4 9] ^#f«EER^^fetttfi 
30 *<Djjfefr»SmX'&>Z>frh, »«S«CERX»ii 

See r^swWc* s ft ifteffi; eras to^te*** 
[0 0 5 0] ±SEoHJ6ffJ(c*3V^r, 3&I5fifcfiCPT£: 

[0051] ±ai<^^j6fif9^*3u^Ttt. &mm$Lc e 

40 R, SE)WtCPT, »i®«EER, Bi*FTNftif 

(ommmmi 3\^mi^xh^\ eush 3^^ 

$nt^5H^r-^D T P IkXFWtfit^r — & D GE^ 
[0 0 5 2] 

[saw©?!**] »0f»*ac»aw*« 

50 d^^-^ft^*v^j|tft*ff&^UK?K"r5*^T 
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Id * o it <9 -f 5 z. t ffi * < , » £> tAzMK * * * £ ir 2 5 
[0 0 5 3] W#g2©*9U::J:5fc, — d»0fo«Jgfc 

So 

[0 0 5 4] ffi&m4<DftWlZ£Zt, &wmm<Distii£ 

[HI] *«W©*J*S:*"*-^ny^Ea-C*>6. 
[B2] ^ii^S^f!) ^roMJr^t 

[ID 4] Biffif^^^ix/c^^W— SP^)0iJ?:7^-riglT?fc 

So 

[B5] H4<o»#*«»«aLfc«»i:**Sixfc««c 
Sr*"t"BI"C&So 

£r7rci-0-e&£ o 

<£r^-r0T*&5o 

[0 8] *^«*^^ja^fe^ElBl^Dfc*^*^>«* 



[010] »l^t7P^t-ftfc§ 0 

i y v^^a 
j t 

pg /Ky=*> 

TP H^C 

io c e r m&m& 

EER Jg«igJ£ 
C P T &mi±LW 
S L F • ffi 

FTN P^C 

FPM M9k'<7*# (s<9*#) 
M 1 

M 2 ffiBR5£*» 
M3 JgMttN&^a 

M 4 «fl£S8S:3£*S 

20 m 5 &i&mt$z%±m^& 
M4i mm&^sk 

M4 2 ^9;*:*R3&#» 

M6 i 
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